Characterization of chloride transport pathways in cultured human keratinocytes.
In human keratinocytes, mediated transport of Cl- was found to occur mainly by two mechanisms: an anion exchange and an electrically conductive pathway. The contribution of the anion exchange, which accounted for about 50% of overall Cl- efflux, was assessed either by its sensitivity to inhibition by 4,4'-diisothiocyanatostilbene-2,2'-disulfonic acid (DIDS), and by means of Cl- substitution experiments. The anion exchange exhibited a saturation behaviour over the range 10-135 mM Cl-; Cl- was more efficient than HCO3-, Br- and NO3- in increasing Cl- efflux rate, whereas SO4(2-) and I- inhibited Cl- efflux. The electrically conductive Cl- pathway, which accounted for about 40% of total Cl- efflux, was inhibited by the Cl- channel blocker 5-nitro-2-(3-phenylpropylamino)benzoic acid (NPPB) and was at least partially sensitive to variation of the plasma membrane potential. The Cl- channel was insensitive to elevation in the intracellular concentration of either cyclic AMP and calcium ions. Indomethacin, an inhibitor of the cyclooxygenase, failed to reduce Cl- efflux, whereas nordihydroguaiaretic acid (NDGA), an inhibitor of the lipoxygenase, induced 50% inhibition of Cl- efflux. These results support the conclusion that endogenous production of lipoxygenase-derived arachidonic acid metabolite(s) might be responsible for high basal Cl- permeability in human keratinocytes.